Abstract Original Article
BMW is handled without any adverse effect to human and environment. [5] Dental health-care setups are found to generate both infectious and hazardous waste, so it is the time for us to get oriented, updated, and trained to manage health-care wastes scientifically. [6] Various studies [3, 5, 6] are conducted in different parts of India, but no study was conducted in Nellore city. With increasing number of dental clinics in Nellore city, public sensitization tends to become the consequence of improper waste disposal parctices. So, the present study was planned to assess the existing knowledge and practices of the dentists toward dental health-care waste management in Nellore city.
MaterIal and Methods
A descriptive cross-sectional study was conducted to assess the awareness and practices of dental health-care waste among dentists of Nellore city. The source of data was primary in nature, and it was obtained through a questionnaire survey. The study population included all the registered dentists of Nellore city. The study was conducted for 2 months from September 2017 to October 2017. All the dentists who agreed to participate in the study, who gave informed consent, and who were present during the period of survey were included in the study. Ethical approval for the study was obtained from the institutional ethics committee with IEC number: NDC/ IECC/10-18/72. The questionnaire which was designed for this study was validated by checking content validity using content validity index with Davis criteria. [7] Expert judgment was used to determine content validity and based on their opinion, the questionnaire was modified. The questionnaire was distributed to ten dentists for reliability. The reliability results obtained by test-retest (Cronbach's alpha) by a pilot study were 0.816 which showed a high agreement.
A list of all the practicing dentists was obtained from local dental association and dental college. From a total of 245 dentists in the list, questionnaires were distributed to 204 dentists who were present during the period of survey. Specially designed questionnaire consisted of 20 close-ended questions divided into two sections. The first section of the questionnaire consisted of the questions related to respondents' age, sex, qualification, designation, and years of clinical experience. Respondents' name was not recorded in order to ensure anonymity. The second section consisted of questions related to the awareness and practices of dental care waste management. The dentists were approached personally by the investigator, and the purpose of the study was explained to them. The questionnaire was distributed to them and were assured of confidentiality of their responses and requested to give appropriate answers. The filled questionnaire was collected back the same or consecutive day. A second visit was made to all the clinics of private practitioners who were not available on the first visit to get the pro formas filled as on the first visit.
Statistical analysis
Results obtained were coded, and analysis was done using a software program IBM SPSS version 22 (IBM Corp, Armonk, NY, USA). Mean was calculated for the demographics. Chi-square test was used. P < 0.05 was considered significant.
results
Among a total of 204 respondents, 65.2% were males and the rest were females, 59.3% were Master of Dental Sciences graduates, 84.3% were clinicians, whereas 15.7% were clinicians and also academicians. Clinicians with a work experience of 1-5 years accounted for 52.9% [ Table 1 ].
There was no statistically significant association between the responses given by clinicians and academicians for most of the questions (P = 0.05). Nearly 85.3% of the dentists responded that they were aware of Biomedical Waste Management and Handling Rules 2016, 87.3% were aware of different categories of waste generated, and 96.6% aware of color codings for BMW. On further analysis, they were not able to respond correctly to the detailed questions regarding Biomedical Waste Management and Handling Rules. 50% of the dentists were unaware of the color coding for disposing off waste sharps, about 56% dentists were unaware of the category and color coding for disposal of expired medicines, and 58.8% were unaware of the category and color coding for disposal of items contaminated with blood and body fluids. It was good to know that about 80% of the dentists were aware of the regulation of safe transport of the BMW and 93.65 were aware of the biohazard symbol [Figures 1, 2 and Table 2 ].
Majority of the respondents did not segregate the waste generated in their working place, 85.8% dentists used chair side bins for disposal of generated waste. When asked about the method of disposal of lead foil in X-ray films, 10.8% dentists responded that they still threw it in common bins. For disposal of scrap amalgam, 17.6% used common bins. 52.5% of the dentists dispose plaster casts in common bins and only 38.2% store orthodontic bands and wires separately in their clinics which otherwise can be given for recycling. It was good to know that 70% of the dentists disposed the used sharps after breaking the needles and only 10% of dentists directly discard into common bins [ Table 3 ].
dIscussIon
Dentists have an ethical responsibility to the environment and themselves. Because of the nature of their profession, dentists and dental assistants should not forget that they are at risk for treating patients as well as handling waste in the clinics. SoHence the study was conducted to assess the awareness and practices toward dental health-care waste management among dentists of Nellore city. It was a cross-sectional study conducted by a means of self-administered close-ended questionnaire. The results of the study provided us with a valuable insight of the current practices followed by the dentists.
This study recognized improper disposal of dental waste among most of the dentists who participated. Though the policy is suggested that there is a need to establish appropriate means of dental waste disposal in dental clinics, this study found that the existence of legislation governing waste disposal was not sufficient to motivate practitioners to follow the guidelines. This could be due to lack of initiative by dental practitioners on acquiring new knowledge after training in dental school.
In the current study, about half of the dentists were not aware of the proper categories and color codings of BMW although around 85% of the dentists said that they were aware of the BMW rules and regulations by the Government of India 2016, which was similar to studies conducted by Sood et al. [8] and Narang et al. [9] and contrast to the studies conducted by Sudhakar et al. [10] and Kishore et al. [11] where only 57.6% and 36% of dentists were aware, respectively. Only 44.6% and 44.1% of dentists, respectively, were aware that expired medicines should be considered as a cytotoxic waste and should be disposed in yellow container according to BMW rules amended in 2016. This shows that the dentists were not updated on the recent BMW rules 2016. Data of the present study showed that 85.8% of the dentists did not segregate the wastes generated in their clinics, which is similar to studies conducted by Kesavan et al., [12] Sudhir et al., [5] and Al-Khatib et al., [13] in contrast to studies conducted by Narang et al. [9] and Sanjeev et al. [14] If the private clinics have a link up with BMW management company, waste generated in the clinics will be taken from the generating site to the disposal site for proper disposal according to the biomedical rules.
Developer solution does not contain silver, so it can be diluted and led in to sewer, but fixer solution, on the other hand, contains silver which increases the metal load in the sewer which is not allowed as per environment protection rules, so it should be stored separately and sold to buyer who will extract silver from it. [15] It was interesting to note from this study that 61.8% of dentists did not use fixer and developer solution in their clinics. 17.6% of the dentists dispose scrap amalgam into common bins, which is similar to a study conducted by Sudhir et al. [5] who reported the same. Storing of scrap amalgam in a fixer solution is the recommended method by the American Dental Association or it can be sent to a recycler who will retrieve the silver and use it for other purposes. As amalgam decomposes on heating, it should not be given for incineration. 52.5% and 46.1% of dentists used common bins for disposing off plaster casts and orthodontic wires, whereas these can be given for recycling. This waste should be considered as a recyclable waste. According to the Occupational Safety and Health Administration, orthodontic wires are considered as sharp wastes because the ends of these wires can penetrate the skin and their contamination with blood can reasonably be anticipated, so these wires should be considered as recyclable waste. [15] The most commonly used hazardous waste in our dental practice includes sharp instruments such as needles and syringes. In sharps management, 65.5% dentists practiced breaking the needles before disposing it, 9% directly use common bins, and 22.9% used needle burner to destroy the needles which is the ideal method. This shows that there was a lack of practice of disinfecting the needles before breaking and disposing them.
Most of the practitioners were not aware of the existing medical waste management policy 2016; being dentists, it is the sole responsibility to get acquainted and follow all the enforced rules and regulations. It is clear that the knowledge regarding the BMW among dentists from the present study was good, but practices followed were not appropriate. The outcome of the survey necessitates the need to improvise the waste management techniques in all the private clinics by registering under BMW services. Widespread publicity of a few cases of inappropriate health-care waste management services might help to raise public and professional awareness of the possible consequences of improper procedures. There is a need for continuing dental education on dental office waste management practices to the dental practitioners.
Limitations
The sample of the present study included only dental practitioners but not all categories of health care professionals of Nellore city. Further studies should be recommended considering all cadres of health-care professionals covering whole Nellore district for a strict policy development.
Recommendations
There is a need for continuing dental education regarding amended biomedical rules 2016 for the dental practitioners.
Dentists should try to reduce the BMW generation in their clinics because lesser amount of BMW means a lesser burden on disposal work.
Cooperation between dental associations, government-related ministries, and authorities needs to be established, to enhance dental waste management practices. conclusIon Although majority of the dentists claimed that they were aware of the BMW management rules, it did not correlate to their responses given and practices followed. This shows lack of sufficient knowledge on BMW management and a need to improvise the practices of the dentists according to the recommended guidelines.
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